TRAM-34 attenuates hypoxia induced pulmonary artery smooth muscle cell proliferation.
Hypoxia is an important risk factor for pulmonary arterial remodeling in pulmonary arterial hypertension (PAH). Pulmonary artery smooth muscle cell (PASMC) proliferation is a major contributor to pulmonary vascular remodeling. The intermediate-conductance Ca2+-activated K+ channel (Kca3.1) has been implicated in disease states characterized by excessive cell proliferation, but its role in hypoxia-induced PASMC proliferation is unknown. In the present study, we sought to investigate the effect of TRAM-34 (triarylmethane-34), a selective blocker of Kca3.1, on hypoxia-induced PASMC proliferation and underlying mechanisms. PASMC was exposed to hypoxia (2% O2) for 24 hours, cell proliferation and cell cycle analysis were measured by cell counting kit (CCK-8) and flow cytometry. Cell signaling were examined using Quantitative real-time PCR and Western blotting. CCK8 results showed that TRAM-34 reduced PASMC proliferation under hypoxia. Flow cytometry revealed that TRAM-34 inhibited PASMC proliferation by G0/G1 arrest. Quantitative real-time PCR and western blotting results showed that Kca3.1 mRNA and protein levels were greater in PASMC after hypoxia exposure for 24 hours. Elevated BMP2 (bone morphogenetic protein 2) levels and decreased BMPR2/Smad1 signaling activation were also observed under hypoxia, which were significantly attenuated by TRAM-34 intervention. These results suggest that Kca3.1 inhibition with TRAM-34 inhibited hypoxia-induced PASMC proliferation in the G0/G1 phase. The capability of TRAM-34 to increase BMPR2/p-Smad1 signaling may be part of the mechanisms for hypoxia-induced cell proliferation. Thus, our study implies that blockade of kca3.1 might provide benefits to attenuating PAH vascular remodeling.